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rrreciation in the salesmen, are strongly emphasized. 
rhe attempt in this school is to maKe salesmanship 
an exact SCience, and it is believed to be the only place 
in this conn try where the subject is taught on a 
thoroughly organized and systematic basis. 

One of the most significant features that has been in
stituted is the Advance Club i. this club, of two hun
dred members, being composea of the heads of depart
ments and divisions, and the members of the office 
force, who meet weekly in the company's time to con
sider the thirty most important problems of the busi
ness. At the club meeting, co-operation is asked for 
as one man asks another,.and a hearty response is 
never wanting. Those who visit the factory declare 
that the enthusiasm shown by all connected with it is 
one of the most striking things which comes to their 
notice. 

Every day at noon the officers of the company and 
some fifteen heads of departments dine at the club 
house on the lawn. These daily meetings of officers 
and heads of departments are in fact daily committee 
meetings, where matters of much interest to the com
pany are often talked over and settled. 

The company also furnishes a club house for the use 
of its men employes. Here the literary and social side 
is cultivated. The club house, which is also the 
library, is supplied with ma�zines and other periodi
cals, and the daily papers. The house is open in the 
evening, and once a week a regular meeting is held, at 
which important paJ?Elrs are read by prominent preach
ers, lawyers and busmess men of the city. 

Another interesting product of this interesting estab
lishment is a sixteen page semi-monthly called the 
N. C. R. This publication serves as a medium of com
munication with all the workers. In each number are 
set forth a number of definite problems of the business, 
needing solution. The discussions and decisions of the 
clubs are recOl'ded, reports from all over the field of 
work are printed, and the life of the entire establish
ment epitomized. 

Once a year a convention is held at which are gath
ered together the twelve hundred factory employes and 
two hundred and fifty sales agents from all parts of 
the world. At these meetings, which continue for a 
week, a general interchaIlge of ideas is effected, and an 
immense amount of enthusiasm is developed. The 
company count these conventions as one of their most 
valuable institutions, and feel that the return from 
them has paid their expense many times over. 

In all these innovations, the officer" of the company 
make no claim to philanthropic motives, but simply to 
ha\-e acted as business men infiuenced by enlight
ened conceptions of their own interests. They have 
been rewarded by the faithful, friendly services of their 
people, who have become a home loving, home owning 
community, and have found that whatever benefits the 
company benefits them, while loss to the company in 
any way means a corresponding loss to thelll. 

I cannot do better in ending the sketch of this estab· 
lishment, than by quoting the closing words of an ad
dress of its J)resident before the Present Day Club or 
Dar.ton, on January 28: 

• Our system is the new factory system, and is as 
great an improvement over the old as the new high 
school is over the old high school Under the old 
system too much merit in an employe was side tracked 
before it came to the notice of the officers ; the work
men were nearly all eye servants who did their best 
only when a foreman was watching, and those who 
were dull and slow did not get much aid. In the new 
factory, dull ones are awakened to effort by the ex
ample of others who were formerly almost as dull as 
themselves. Our new factory life is an educator which 
trainll workmen to regard the factory as a fine piece of 
mechanism in which each individual is an important 
part. The intelligent co-operation required of each 
person is a powerful aid to good citizenship. 

.. We were long aD'o impressed with the idea that 
many changes should be made in our system, but were 
timid in taking any new steps. Manr prejudices had 
to be overcome before the strong.!ieslre to deal just IX 
with our employes took effect. When we saw that lt 
was not only just, but to our own interest, to adopt a 
!l�stem of mutuality, we gradually made the change. 
We learned that in order to gain unusual ends one 
must adopt unusual methods. 

" We now aim for co-operation and the strength 
there is in union ; and the more we strive for this, the 
more success we meet. It seems to us after trying both 
the old and the new factory system, that in the latter 
lies the closest realization of the words of Abram S. 
Hewitt, who said: 

... Beyond all dreams of the golden age will be the 
splendor, majesty and happiness of the free peoples 
when, fulfilling the promises of the ages and the hopes 
of humanity, they shall learn to make equitable dis
tribution among themselves of the fruit of their com
mon labor.' "-C. R. Richards, in Pratt Institute 
Monthly. 

. THE ART OF BRONZE CASTING IN 
EUROPE.* 

By GEORGE SIMONDS. 

ABOUT ten years ago, it was my privilege to deliver 
an address in this room on .. Artistic Bronze Casting," 
and when I received the invitation of your society to 
read another paper on the same subject I confess that 
my first impulse was to avoid the task. I was afraid 
that I should, of necessity, go over much of the same 
ground that I had traversed on the former occasion, 
and only weary you by repetition. Besides this, I had 
fresh in my memory that admirable paper on "Japa
nese Bronze Casting," delivered some twelve months 
ago, when Mr. Gowland treated the whole practice and 
theory of bronze casting in so complete a manner that 
it seemed superfiuous for nyone to say more on the 
subject, unless he could show some entirely new pro
cess, or point out some hitherto unknown principle of 
the art. 

Now, I confess, I have no such discovery to boast of, 
and yet I am here. I remembered that the historic 
side of the question had not been touched on in my 
former paper, which was almost, if not entirely, con
fined to the technical difficulties which this art pre
sents. I propose, therefore, to treat the technical part 
as concisely as may be consistent with lucidity, and I do 
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this with an easy conscience, as many of you are 
familiar with the process, and there are now several 
bronze foundries in England where excellent work is 
carried out on the waste wax system. 

When Mr. Alfred Gilbert, Mr. Onslow Ford and my
self first began to agitate for the introduction of waste 
wax bronze casting in this country, there was scarcely 
anyone in England besides ourselves who had any 
knowledge of the subject; nor was there any foundry on 
this side of the Alps where waste wax casting was prac
ticed 01' understood. For years we were unable to 
awaken any interest in the subject, but at last I was 
asked by the editor of the English Illustrated Magazine 
to write an article on bronze casting, which was pub
lished in 1883. This was followed, curiously enough
for there was no prearrangement-on the very next 
day by a most interesting lecture at the Royal Acad
emy by the late Sir Edgar Boehm, assisted by Mr. Al
fred Gilbert. 

In 1884 further interest in the subject was aroused by 
the very able and interesting report of Sir J. Saville 
Lumley to Earl Granville on bronze casting in Bel�ium, 
where the waste wax process had just been experlmen
tally introduced by the Societe Anonyme des Bronzes, 
at Brussels. In Paris also, M. ll-onnon had produced 
more than one work by the wax process, although it 
was stated, I do not know with how much truth, that 
these were only partial successes, having need of very 
considerable repairs and chasing before leaving the 
foundry. 

From that time to this the interest in this process has 
gone on increasing; and there is now no difficulty in 
getting bronzes cast by the wax process in England. 
This, and the advance in f:culpture that has taken place 
in the public estimation during the last twenty years, 
must be my excuse for again addressing you on the 
same subject. 

As to the antiquity of bronze casting in Europe, we 
only know that it dates from prehistoric times, and that 
it is impossible to say how or where it originated, or to 
give to any individual the credit of its invention. Sir J. 
Saville Lumley says that, according to several Danish 
and German writers, the European bronze of prehis
toric ages was probably an indigenous industry, not of 
PhOlnician origin, but originally discovered in Britain. 
I am content to accept this theory as being quite as 
worthy of belief as the legend for which Pliny is respon
sible, that the art of bronze casting was invented by 
Scytes, the Lydian, or Theophrastus, the Phrygian. 

The Palafites, or lake dwellings of Savoy and Switz
erland, have yielded a very considerable harvest of early 
European bronzes, and also, in some instances, they 
have preserved some record of the manner in which 
these were produced. At Thonon, in Switzerland, a 
mould for a spear head was found which was composed 
of two slabs of stone, on each of which a spear head 
was cut out to a proper depth. The two stones. being 
placed face to face and bound together, would form a 
very simple but effective close mould from which many 
casts could be taken, without any injury to the mould 
itself. It is this mould of which Sir J. S. Lumley sars 
that a modern lance head was produced from a prehls
toric mould. It is probably the earliest known exam
ple of piece moulding among European bronze found
ers. 

All their works, however, were not produced by 
piece moulding, since another mould was found, made 
of clay over a wooden pattern which seems to have been 
burned out, leaving the cavity to receive the molten 
bronze. In this. thEm, we find the first principle of the 
wax process, namely, the destruction or .. wasting" of 
the pattern by fire. 

This earliest process, which we may term a waste
wood process, would be only applicable to simple forms 
on account of the difficulty of completely destroying 
the wooden pattern, and afterward getting rid of the 
ashes from the cavity of the mould: but it was a great 
discovery, and doubtless the genius who invented it 
would not be long in discovering that other substances 
more easily wasted by fire, such as wax, were capable 
of being fashioned into various shapes, and of being 
advantageously used as patterns for bronze casting ; 
and there is every reason to suppose that the more un
portant works found among the lake dwellings of Lake 
Bourget were cast by the very waste wax process which 
we have been trying to revive in England, for the high
est class of bronze statuary. 

In the opinion of Count Casta de Beauregard whose 
discoveries in Lake Bourget have so greatly enriched the 
museums of Aix and Chambery, these settlements were 
destroyed by a race of men of the iron age, who carried 
fire and sword through the district long before the Ro
man era. Be this as it may, there can be no doubt as 
to the great antiquity and artistic value of the wax 
process, and, moreover, as the ancient European na
tions do not seem to have been in the habit of making 
piece moulds, except of the most simple description, 
namely, in two halves, it is not easy to see how else 
ther could have executed large or complicated works. 
It IS true that clay figures of the Tanagra type were 
got from moulds which were made, as I believe, in two 
halves, and some of these figures seem to be of a com
plicated character. Yet the heads and arms seem to 
have been moulded separately, and the undercutting 
in folds of drapery, etc., to have been omitted. Each 
of these fi�ures therefore would consist of the following 
separate slmple piece moulds: First, the body or trunk 
of the figure ; second, the head ; third and fourth, the 
arms; four moulds in all After the soft clay had been 
squeezed into these moulds it was an easy matter to 
join heads and arms to the trunk of the figure and to 
retouch the whole, which was then allowed to dry, 
after which it was fired in a kiln and became terra-cotta. 
This principle of dividing the figure into several parts 
to be afterward joined up to form a comJ)lete whole 
was a great discovery in the art of the moulaer. 

Of all the European nations of remote antiquity the 
Etruscans and Greeks stand forth pre-eminent as ai1:·ists 
and when we think of antique sculpture, whether in 
marble or bronze, it is Greek sculpture that is always 
in the foreground of our thoughts. And it would be 
strange if this were not the case, since we possess in 
our museums so large an amount of works, which al
though they are chiefly rather from Rome thltn of 
Greece, yet the Roman sculpture being greatly an echo 
of the earlier Greek art was inspired by Greek legends 

nd traditions, and executed almost without exception 
by the hands of Greek artists often brought as slaves 
from Greece to Rome, and employed by their conquer-
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ors to reJ)roduce the originals they had brought to 
Rome as the spoils of war. 

In ancient Greece, the art of the statuary in bronze 
was held in high estimation ; the desire of possessing 
bronze statues of divinities, heroes and statesmen seems 
to have been insatiable, and there were more bronze 
statues than we model'll sculptors can conceive of. 

It is then of Greek bronze casting that I propose to 
speak first. According to some old &uthor-Pausanias, 
I believe-the art of modeling the figure, and of cast
ing it in bronze, was first practiced at Samos about 700 
B. C. Many writers on art have put forward various 
theories as to how the old bronze statues were produced, 
and as mq,ny of these writers knew nothing about 
bronze casting, their ideas were often somewhat absurd. 

Winckelmann, for instance, states that the horses of 
St. Mark's, at Venice-of which there are four-were all 
cast out of two moulds, not knowing that the mould is 
destroyed every time a bronze casting is made. Lemot, 
the French sculptor, who made some repairs to these 
horses, when they were taken to Paris by order of Na
poleon the First, had ample opportunity of examining 
them, and found that their heads and necks were cast 
separatelf, and that collars had been added afterward 
to conceru the jointll. This is not surprising. It is very 
doubtful if the Greeks or Romans ever attempted to 
make castings of the dimensions that we find to have 
been successfully carried out in later ages. It is pretty 
certain, I think, that they cut up their larger works, 
and cast them in parts, which were afterward fitted 
together on much the same system as the terra-cotta 
figures were produced in clay. There is much to be 
said in favor of this system for large work, and little 
to be said against it. I will try briefiy to tell you what, 
in my opinion, are the advantages and disadvantages. 

A bronze casting, unless it be of very small size in
deed, is always cast hollow, and in order that it may be 
so cast, it is requisite that it should have a core inside 
as well as a mould outside it. 

Now it is clear that if an obJect like a horse is to be 
cast, with a core inside, and if It is to be cast all in one 
piece, then that core will have to stay inside, since there 
will be no oJ?ening whereby it can be removed. Now 
the great welght of the core inside is a considerable dis
advantage in erecting or moving a statue, and puts an 
unnecessary strain on the legs which have quite 
enough to support without it. Moreover, the material 
of which cores are composed is excessively porous, tak
ing up moisture greedily from the air, so that it is a 
source of danger to the thin bronze statue, which is 
certain not to De absolutely air and damp proof. There 
will be here and there some tiny fault, through which 
the core will absorb, and at last become so moist, that 
a severe frost might swell it almost to bursting. If the 
horse is cast without his head and neck, the core is 
easily removed and these dangers avoided. 

There is, however, a more weighty reason for casting 
a horse without his neck and head When the bronze 
is poured into a hollow mould it is at a temperature of, 
roughly speaking, 1,900"; consequently the air in the 
mould is expanded so suddenly that, unless escape were 
provided for it, an explosion would be the result: but. 
8.lthough the main tiody of air escapes through the 
vents, there seems to be a film of air remaining, which, 
I imagine, prevents actual contact between the walls of 
the mould and the metal, so long as the latter is in mo
tion and the mould is not yet full. When the mould is 
full, the outward pressure of the fiuid metal forces this 
film of air out through the pores of the core and of the 
mould; those of the mould give a fairly free passage 
outward, but the core cannot do so, however porous it 
may be, if it is enveloped on all sides by the bronze. In 
this case the gases that should have passed away 
through the core come boiling up through the fiuid 
metal, forcing their way to the vents, which, themselves 
full of metal, can no longer act. The gases become 
imprisoned in the bronze as it sets, and the result is a 
bad, unsound casting, .. blown on the core," as we say, 
and full of holes like a sponge. To avoid this the an
cients cut their large works to pieces. The only draw
back to cutting is, that unless It is skillfully done, it is 
impossible to join it again without altering the move
ment or proportion to some extent. 

There are various ways of making these joints in 
bronze, but at present I will merely say that the 
ancients used to cover the joints if possible with a 
bracelet or a band of ornament of some kind, and 
joined the parts together with rivets. Ther also made 
a species of box JOint by bending a strIp of metal 
round the inside of an arm, and riveting it in such 
a manner as to allow a couple of inches to project 
beyond the edge of the cast metal; this projectIOn was 
then forced into the corresponding edge of the part to 
be joined, and secured in position by rivets. These 
joints were frequently further strengthened by dowel 
plates of a double dovetail form, which were counter
sunk in the thickness of the bronze, so that one dove
tail was on each side of the joint. In principle this 
method is much the same as that now in use, though in 
practice we have somewhat improved upon it. The 
system of cutting was, I think, always practiced by the 
ancients, except in the ('.aBe of very small bronzes, such 
as the little Vlctory or Fortune; whichever she may be, 
and the charming statuette of Venus both of which 
are in the Naples Museum, as are also those other high
ly interesting examples of bronze work, which I have 
now the pleasure of bringing to rour recollection. 

The ancients, as far as 1 can discover, did not under
stand the practice, now almost universal, of putting a 
"lantern" into the core, and of core vents. I shall 
speak of these later on, merely observing at present 
that it is possible to get very small castings quite sound 
even when the core is shut in, and gives no exit what
ever to the gases. This is, however, a difficult matter, 
because it is essential that the metal should be poured 
at its lowest possible temperature-that is to say, it 
must stH! be quite fiuid, and fill the mould easily and 
at once. It must also be a very thin casting, and solidi
fy before the heat has penetrated the core to any dis
tance, in which case little or no disturbance can take 
place. 

It is a matter of great difficulty to pour these small 
castings at the proper temperature, and in many cases 
it will be found that they have blown on the core fl'om 
being too hot and setting too slowly, or that the metal 
has not been fiuid enough to fill the mould properly 
and insure a sharp casting. 

The works of vast dilliensions which were so often 
executed. by the ancients, of which the most generally 
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known is the Colossus of Rhodes, were probably not 
cast in very large pieces, but in sections of very con
siderable thickness, with flanges on the inside by which 
they could be bolted or rin>ted together. They could 
thus be built up from the ground without the elaborate 
,internal framing which would have been needed had 
they been, as some writers have supposed, made of thin 
wrought plates and riveted to�ether. Indeed, the diffi
culty of executing large works m beaten plate is so much 
greater than that of casting that it would only be used 
under very special circumstances. It was so used by 
Ernest Rietschel, of DI'esden, for the statue of Bruno
nia in a quad riga with four horses all larger than life. 
The reason for its us e in this case being that the gate
way at Brunswick, on which it was to be placed, was 
not considered strong enough to support the weight of 
cast metal. That the colossal statue of Apollo at 
Rhodes was cast work, and not beaten, I think is fairly 
certain, since it would seem that it lay prone and in 
ruins for nearly 900 years, after which the metal was 
sold to a Jew, who it is said loaded 900 camels with his 
purchase. The weight of metal is said to have been 
720,000 lb., and it seems hardly likely'" that sheet metal 
would have lasted so long, or that It should not have 
been stolen away long before, had it not been for the 
size and weight of the rieces of which it was built up. 
This is almost all tha I can tell you of the methods 
of the Grecian bronze founders, and of the sort of work 
that they produced. 

Of the Romans I can only say that, although they 
had a passion for sculpture, they do not seem to have 
cared to produce for themselves that which they could 
more easily acquire by conquest. We find accordingly 
that whenever they wanted sculpture for any purpose 
they stole it from other people, and where this was not 
possible, owing to the non-existence of anything suita
ble to their purpose, they employed foreign artists in 
the execution of tile work. 'rhe fashion of collecting 
bronzes in this simple way was �et, so we are told, by 
no less a personage than Romulus himself, who carried 
off from Carmerium a bronze quadriga, which he placed 
in the temple of Vulcan, after having had a statue of 
himself placed in the car. We do not know who made 
the statue of Romulus, but it could hardly have been 
by any save an Etruscan artist. 

According to Plutarch, one of the Tarq uins dedicated 
a quadriga to Jupiter Capito linus, and we are told 
that artists were brought from Veii for its execution. 
This seems probable, since Veii is only some 12 or 15 
miles from Rome, and was an ancient and civilized city 
long before the days of Romulus and Remus. 

As early as the days of Numa laws were made con
cerning sculpture, and one of these forbade the repre
sentation of the s-ods. But it does not seem to have 
been observed, smce Tarquinius Priscus employed the 
sculptor Vulcanius, of Veii, to make a sculpture of Ju
piter, which he placed in his temple on the Capitol. 
Another curious law of Numa's restricted the height of 
statues to great men. These were not to be more than 
three feet in height, and were hence known as tripedanre. 
It is, therefore, to be presumed that" half life size," as 
we should now call it, was the size of the statue of 
Horatius Cocles, which was erected in the comitium 
after his noble defense of the bridge. 

For very many years, then, the Roman demand for 
sculpture, whether in bronze or in marble, was supplied 
by forei�n lands and foreign hands. Indeed, we are told 
by Perkms that the first foreign sculptor of whom any 
record is found was one Manurius Vitturius, who seems 
to have made copies in bronze of the ancile, or little 
shield which the Romans believed to have fallen from 
heaven; and although after that period a few names 
are found, still they are merely exceptions that prove 
the rule. 

Greek artists, however, had been brought to Rome, 
and with them the traditions and practice of their na
tive art. That these rapidly deteriorated among their 
new surroundings is hardly to be wondered at, since 
their employers and their public lacked the aRprecia
tion and the cultivation of ancient Greece. The em
perors changed the fashion in art according to their 
own whim or love of ostentation. Caligula, says Per
kins, decapitated Greek statues, and placed upon them 
his own vile head, while Nero gilded the masterpieces of 
Lysippus, and employed Zenodorus to erect a colossal 
statue of himself, which is estimated to have cost a 
sum equal to about £3,600,000 of our money. Pliny re
marked that it showed how much the art of casting in 
bronze had deteriorated .. It is hard to understand how 
this vast sum could have been spent on this statue, and 
it is a pity that we do not know more about it. It 
lasted, howevClr, but a short time, having been de
stroyed by the people of Rome to mark their hatred of 
the man it represented. We have another work, how
ever, of that period, in the equestrian bronze statue of 
Nero, in the museum at Naples, of which I am able to 
show you a photograph on the screen. I am, however, 
of the opinion that this statue is rather a Greek than a 
Roman work, although I can give no account of its 
history or authorship, save that it was found at 
Pompeii. 

(To be continued.) 

URANIUM AND ITS PROPERTIES. 
fl. BECQUEREL showed some months ago that the 

salts of uranium emit radiations possessing�roperties 
some of which are comparable to those of Roentgen's 
)( rays. In a recent paper he gives further detailsl and 
states that he has .also experimented with metallic 
uranium, in the state of powder, and finds that it pos
ilesses the same power in a more marked degree, this 
being the first case recorded of a metal possessing what 
may be termed invisible phosphorescence. According 
to H. Moissan uranium can easily be obtained in the 
metallic state oy decomposing the double fluoride of 
uranium and sodium, either by meanR of metallic sodi
um or l::y electrolysis ; or better, it may be readily pro
duced by reducing uranium oxide by means of carbon, 
in the electric furnace. All three methods furnish good 
results, and as much as 15 kilogrammes of the metal 
has thus been prepared for recent investigations. It is 
stated that uranium can be obtained in crystals, and 
tmat the pure metal has properties closely resembling 
those \!If iron, especially as regards filing, carbureting, 
tempering, and oxidizing. It combines with oxygen, 
however, with even greater facility than iron, and in 
fine powder slowly decomposes water in the cold. The 
action of uranium upon the hydracids is also more en-

ergetic than is that of iron, and the metal possesses a 
great affinity for nitrogen, but dOllS not affect the mag
netic needle. Moreover, it is much more volatile than 
iron in the electric furnace.-Comp. Rend., cxxii, 1086 
and 1088. 

AKROYD'S CELLS FOR PNEUMATIC TIRES. 
THE accompanying engravings illustrate a form of 

tire known as the Akroyd cellular tire, constructed so 
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as to allow of a number of punctures without totally 
collapsing it. As will readily be seen by the illustra
tions, the air cells are simply small segments of flexible 
tube with closed ends. These are placed externally on 
the inner tube-Fig. 3-which is then inflated in the 
usual manner. As it expands it compresses the air cells 
-Figs. 1 and 2-to the shape of the outer cover or 
jacket. With the present forms of pneumatic tires and 
inner tubes, when a puncture occurs the rider has to 
patch the tire, which under any circumstances on the 
road is not a pleasant job. It is claimed that with the 
Akroyd cellular tire this is avoided, for, if punctured, 
it only affects one of the many air cells. 

The air cells are manufactured so as to be applied to 
all present tires having an inner tube and outer cover. 
It is said that the addition of these air cells to many 
existing pneumatic tires has been proved not to inter
fere with their elasticity. 

We have not tried these cells, but as they are pre
sumably filled with air at only atmospheric pressure, 
the same resilience would not be expected from them. 
The cells are the invention of Mr. H. Akroyd Stuart, 
whose name is associated with the Hornsby oil engine, 
and they cost about $4 per set, according to the size 
of the wheel and the width of tire.-The Engineer. 

MACHINE FOR RAISING WATER FROM A 
RIVER TO THE HEIGHT OF A HALF 
DIAMETER OF A LARGE WHEEL, WITH 
BUT SLIG HT STRESS. 

THIS machine consists of but a single wheel, that 
should be made of several pieces of wood, and be 
so carefully mounted upon its axis as to be in perfect 
equilibrium in all directions. This is not difficult, pro
vided that, in its construction, there be used only 
pieces of wood of the same size and quality, and that, 
after it has been mounted upon its axis, care be taken 
to load the lightest parts so as to counterbalance those 
that are too lieavy. 

Afterward, there must be placed in the interior of 
this wheel the eight pipes of lead or other metal marked 
B, C, D, E, in such a way that they shall extend 
spirally from their mouth, B, to their outlet, E, that is 
to say, from the circumference of the wheel to its axle, 
along which they should curve. 

The wheel is set in motion by the current of the river, 
through the paddles with which its circumference is 
provided, and, when it revolves, the parts, Bt C, of its 
pipes pass in succession into the rIver ana become 
filled with water through their mouth, B, but, since 
the latter, in following the wheel, always rises first, the 
water, no lons-er being able to make its exit where it 
entered, is obbged to flow along the pipes in always ap
proachinf!," the center of the wheel; or, to give a better 
explanatIOn, when the part, B, C, that lias taken up 
water rises, the liquid passes into the part, C, D, and, 
when the latter rises in its turn, the water that occu
pies it passes into the part, D, E ; whence it flows into 
E, and then into the reservoir, F. 

This machine is a very ingenious invention. It is 
constructed according to a certain principle upon which 
all mathematicians are agreed, and that is that the 

MACHINE FOR RAISING WATER FROM A RIVER TO THE HEIGHT OF A HALF DIAMETER 
OF A LARGE WHEEL, WITH BUT SLIGHT STRESS. 
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